Overcoming issues in cognitive engagement for learning computer related subject through computer supported collaborative learning by A. Shukor, Nurbiha & Tasir, Zaidatun
Journal of Edupres, Volume 1 September 2011, Pages 145-151 
 
Overcoming Issues In Cognitive Engagement For Learning 
Computer Related Subject Through Computer Supported 
Collaborative Learning  
 
Nurbiha A Shukor ¹ & Zaidatun Tasir ² 
1
Fakulti Pendidikan, Universiti Teknologi Malaysia 81310 Johor, Malaysia 
 
 
ABSTRACT: Learning computer skills is essential to survive computer science‘s subjects. 
Subjects such as web programming, programming language as well as authoring language are 
complex, demand multiple skills and require high cognitive engagement. This research 
suggests the use of computer-supported collaborative learning approach to help the students 
survive the computer-related subjects. Based on the socio-cultural theory, this research 
attempts to engage students in learning discussion for the construction of knowledge among 
peers for better knowledge understanding. 
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1.0 INTRODUCTION 
 
For learning to be truly meaningful, students‘ need to be cognitively engaged (Solis, 2008). 
Cognitive engagement is an indication of learning process being take place where students 
exert an amount of mental effort to get engaged to the learning material (Richardson & 
Newby, 2006; Walker et al., 2006). Research that explains cognitive engagement in online 
learning is plentiful (see works by Zhu (2006) and Wysocki (2007)) as cognitive engagement 
is prerequisite for students‘ meaningful learning (Solis, 2008; Bai, 2003) and are critical for 
the creation of new knowledge and understanding (Zhu, 2006). All of these contribute to 
students‘ cognitive change. Students‘ cognitive change as a result of learning is important as 
an indication that learning does take place, and as a result, managed to modify the students‘ 
prior knowledge towards a better understanding (Zhu, 2006).  
Zhu and his friends mentioned that it is important to clarify to what extent does the 
students‘ are cognitively engaged in their learning task, as it will contribute to knowledge 
acquisition (Zhu et al, 2009). Studies found that, for some period, most of students‘ online 
discourses are information-sharing statement which falls under the lower degree of cognitive 
engagement (McLoughlin & Luca, 2000; Zhu, 2006; Schellens & Valcke, 2005; Schellens et 
al., 2008; Ma 2009). There is no empirical mark that higher order learning such as 
construction of new knowledge and critical analysis of peer interaction had taken place in 
their discussion (McLoughlin & Luca, 2000). Aspiring for the higher level of cognitive 
engagement relies very much on the proper planning of learning activities and facilitation 
during online discussion (Zhu, 2006). 
Richardson & Newby (2006) continues to explain that students‘ cognitive engagement 
in online learning is important where; as the students gain experience in online learning, they 
appear to be more responsible for their own learning. It is explainable in the sense that 
students‘ level of engagement will influence learning and their motivation (Mandinach & 
Corno, 1985). In fact, even though students are highly motivated, they are found not to be 
reaching the deep cognitive engagement (Blumenfeld et al., 2006; Hanrahan, 1998).   
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A broad definition of cognitive engagement is that it comprises two elements; mental 
effort and the engaging material. Mental effort in cognitive engagement can be defined as the 
employment of students‘ cognitive in learning voluntarily (Zhu et al, 2009; Blumenfeld et al, 
2006). Engaging material refers to the task (Scott & Walczak, 2009), the classroom activity 
(Helme & Clarke, 2001), the learning subject (Richardson & Newby, 2006; Walker et al., 
2006; Zhu et al., 2009), or simply the information and difficult skills that require 
understandings (Connell & Wellborn, 1991).  
In face-to-face learning environment, cognitive engagement is observable when the 
students give sustained attention to the given task that requires mental effort (Corno & 
Mandinach, 1983). However, different way of observing cognitive engagement in online 
learning is necessary. Zhu explains that cognitive engagement is not observable in online 
learning environment but can be understand from the richness of discussion messages (Zhu, 
2006). Thus, for online learning context, Zhu (2006) clarifies cognitive engagement as: 
―.. attention to related readings and effort in analyzing and synthesizing 
readings demonstrated in discussion messages. Cognitive engagement, as 
defined, involves seeking, interpreting, analyzing, and summarizing 
information; critiquing and reasoning through various opinions and 
arguments; and making decisions. ‖ 
 
 
2.0 COGNITIVE ENGAGEMENT IN LEARNING COMPUTER-RELATED 
SKILLS 
 
Cognitive engagement in online learning has been explored in various subjects, however, less 
attention are being paid to research in technology context (Wysocki, 2007; Zhu, 2006). For 
subjects that manipulated the use of skills such as in learning computer subject, Scott and 
Walck (2009) mentioned that cognitive engagement is the critical determinant.   
Learning computer skills require high cognitive engagement due to the complexity of 
the task (Joung, 2005). It involves a higher degree of cognitive engagement to meet the 
challenges of the given task (White & Sivitanides, 2002; Ismail et al., 2010). In learning 
Programming Language, students lack the required cognitive demand of knowledge and 
understanding. In fact, at the lower level of cognitive engagement itself, students are found to 
have difficulties to understand the given computer skills-related problem where students are 
unable to organize and plan solutions to problem (Ismail et al, 2010).  
For Website Development subject, it is especially challenging as the technologies 
involved are rapidly changing (Yue & Ding, 2004; Carter & Boyle, 2002), it is inter-related 
with other skills, and requires other infrastructure supports (Yue & Ding, 2004). Although 
there are many websites that provide step-by-step guidance on developing a website, which 
may, help the students to know more about this subject, however, rare works are found that 
cover this subject deeply (Yue & Ding, 2004). Thus, students need to come up with a set of 
basic computer skills before learning this subject (Greer, 2002).  
From software, hardware to design, Website Development subject will challenge the 
students in these competencies. Rathswohl (2002) gave step-by-step modules to his students, 
starting with the modules of basic information literacy skill set, to modules of networks, e-
commerce topics, and Web presentation design. In a study conducted by Greer (2002), there 
are 59 students who claimed that they surf the internet, use emails, and FTP packages but not 
more than 20 percent have average skills in html codings which is equally necessary to learn 
the subject.  
The findings provide information that learning Website Development subject requires 
a considerable mental effort and multi-skills for success. However, the existing mode of 
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learning computer skills cause the students to be passive information receiver, and reduced 
student-teacher interaction when lessons are conducted in a large group of class members 
(Ismail et al., 2010). The nature of learning ‗skills‘ in online setting as in online discussion is 
not similar as in the way of learning conceptual and factual subjects such as physics, 
chemistry, and social sciences subjects.  
Yue and Ding (2004) proposed the used of authentic while Cook (2008) suggest high-
level problems for learning computer skills to be successful. For students learning Website 
Development subject, it is recommended that the instructor apply multiple learning 
approaches such as discussion and giving real-life problem solving (Rathswohl, 2002). Given 
a computer skills-related problem, it is interesting to observe how the students get their 
cognitive activated and constructing knowledge while interacting with peers. These types of 
assignments are useful to get the students actively engage in the construction of knowledge 
which is meaningful to them (Rathswohl, 2002). 
 
 
 
3.0 COMPUTER-SUPPORTED COLLABORATIVE LEARNING TO ENHANCE 
COGNITIVE ENGAGEMENT 
 
For the students to be able to move between levels of cognitive engagement, students need to 
be placed in an encouraging environment (Zhu, 2006). Computer-supported collaborative 
learning is an emerging educational technology paradigm (Koschmann, 1994; Lipponen, 
2002; Gros et al., 2005) that provides principles to design effective online learning 
environment. Originating from collaborative learning, computer-supported collaborative 
learning (CSCL) is where the process of peer interaction, working in groups, sharing and 
distribution of knowledge are supported by technology (i.e computer) (Lipponen, 2002). 
CSCL highlights on how technology-assisted collaborative learning increases interaction with 
peers and cooperativeness in group (Dillenbourg & Fischer, 2007). The purpose of 
collaborative learning is to get the students to learn by working together to solve learning 
tasks (Kumar, 1996; Gros, 2001) where students are found to possess knowledge sharing 
behavior in a CSCL environment through the implemented peer-assisted learning 
(Auttawutikul & Natakuatoong, 2008). 
CSCL as concluded by Gros et al (2005), expresses two important ideas, one of which 
is the research concerned which is CSCL as the idea of learning collaboratively, with others, 
in a group. At this point of view, the learner is not described as an isolated person but rather in 
interaction with others. While the interaction element is part of Gros‘s concern, Dillenbourg 
& Fischer (2007) outlined some of the basics of CSCL that is online communication-related. 
There are (a) the tasks in CSCL mediate verbal interactions; (b) interaction is a substance of 
CSCL; and (c) virtual communities of CSCL effectively share knowledge. 
As being described by Jonassen and his friends, an individual does not own the 
knowledge and intellectuality, but it is shared among the community of practice. One of the 
underlying principles to engage students in learning and knowledge construction is 
collaboration (Jonassen et al., 1995). The practice of CSCL to enhance cognitive engagement 
is appropriate because collaborative learning allows the distribution of workloads among the 
group members and allows the construction of knowledge in a social context; which are both 
necessary to learn complex knowledge and higher order cognitive skills (Ma, 2009; Lehtinen 
et al., 1999).  
CSCL is efficient for the purpose of enhancing higher-order thinking skills as through 
CSCL process, old and new knowledge will integrate, thus creating new knowledge that can 
be applied for other applications (Ma, 2009). CSCL also emphasized more on higher-order 
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skills such as argumentation, self-regulation, and media-literacy, and the sharing of informal 
knowledge (Dillenbourg & Fischer, 2007). It also offers realistic learning environment 
(Kumar, 1996; Jonassen et al., 1995), socially enriched learning contexts, and is cognitively 
motivating (Kumar, 1996). 
A critical research was conducted by Schellens and Valcke using a double set of 
models; the Veerman and Veldhuis-Diermanse and Gunawardena‘s (Schellens & Valcke, 
2005). Significantly less communication related to presentation of new facts, significantly 
higher amounts of communications that reflects ideas based on theories and evaluation was 
resulted in the research where Schellens and Valcke  broadly concluded that CSCL 
environment fosters higher phases of knowledge construction.  However, they indicated that 
the more discussion activity in the group, the more phases of higher knowledge construction 
can be observed (Schellens & Valcke, 2005). 
 
There are various researches that outlined the principles for practicing CSCL. Kumar 
(1996) draws eight characteristics for collaborative learning. There are: 
(a) The type of collaborative control, 
(b) Type of collaborative tasks, 
(c) Theory behind the type of collaboration, 
(d) The context in which collaboration happens, 
(e) The type of participants, 
(f) The role of collaboration participants, 
(g) The collaborative domain, 
(h) The type of tutoring in a collaborative environment (Kumar, 1996). 
 
Most of the characteristics being outlined by Kumar (1996) are being emphasized by 
other researches as well. For instance, the dimension of CSCL tasks (Strijbos et al., 2004; Van 
der Meijden, 2005; Dillenbourg & Fischer, 2007; Gros et al., 2005), theory behind the type of 
collaboration (Lipponen, 2002; Dillenbourg, 1999), the role of collaboration participants (Van 
der Meijden, 2005), and the type of tutoring (Koschmann, 1994; Gros et al., 2005). 
While CSCL environment provides a platform for knowledge construction (Lipponen, 
2002; Lehtinen et al., 1999) and supports greater social interaction (Lehtinen et al., 1999; 
Paavola et al., 2002), there is a need for research on the students‘ level of cognitive 
engagement in CSCL environment. It is also beneficial to provide ideas on how to cultivate 
cognitive engagement of higher level particularly in CSCL environment as it will facilitate 
students‘ learning (Mandinach & Corno, 1985) and increase students‘ academic performances 
(Walker et al, 2006; Zhu et al., 2009). 
 
 
4.0 CONCLUSION 
 
This paper addresses issue where learning computer-related subject, particularly subjects that 
involved skills such as Programming Language and Website Development subject, multiple 
skills are required as well as higher level of engagement should be established by the students 
especially in online learning settings. Computer-supported collaborative learning is an 
approach being proposed for the benefit of engaging students in environment that encourage 
co-construction of knowledge through peer interaction. Further research can be done to 
investigate at what condition does CSCL fits the best and what type of interactions that enable 
the co-construction of knowledge for online learning of computer-related subjects. 
 
 
                                         Nurbiha A Shukor & Zaidatun Tasir / Journal of Edupres                                             149 
 
REFERENCE  
 
Auttawutikul S., Na–Songkla, J., &  Natakuatoong, O. (2008). Development of a Knowledge 
Sharing Process using CSCL based on PAL Approach to Enhance Knowledge 
Creation Behaviors of Graduate Students. E-Journal of Thailand Cyber University. 
1(1). 
Bai, H. (2003). Social Presence and Cognitive Engagement in Online Learning Environments. 
In A. Rossett (Ed.), Proceedings of World Conference on E-Learning in Corporate, 
Government, Healthcare, and Higher Education 2003. (pp.1483-1486). VA: AACE. 
Blumenfeld, C. P., Kempler, M. T., & Krajcik, S. J. (2006). Motivation and Cognitive 
Engagement in Learning Environements. In Sawyer, R. K (Ed.), Cambridge 
Handbook of Learning Sciences, (pp 475-488). 
Carter, J. & Boyle, R. (2002). Teaching Delivery Issues- Lessons from Computer Science. 
Journal of Information Technology Education, 1(2), pp. 77-89. 
Connell, J.P. & Wellborn, J.G. (1991). Competence, autonomy, and relatedness: A 
motivational analysis of self-esteem processes. In M. Gunnar and L.A. Sroufe (eds.), 
Minnessota Symposium on Child Psychology. Chicago: University of Chicago Press. 
Corno, L., & Mandinach, E. B. (1983). The Role of Cognitive Engagement in Classroom 
Learning and Motivation. Educational Psychology. 18(2), 88-108. 
Dillenbourg, P. & Fischer, F. (2007). Basics of Computer-Supported Collaborative Learning. 
Zeitschrift fur berufs-und Wirtschaftspadagogik. 21, 111-130. 
Dillenbourg, P., Baker, M., Blaye, A. & O'Malley, C.(1996) The evolution of research on 
collaborative learning. In E. Spada & P. Reiman (Eds) Learning in Humans and 
Machine: Towards an interdisciplinary learning science. 189- 
211. Oxford: Elsevier. 
Greer, T (2002). Critical Success Factors in Developimg, Implementing, and Teaching a Web 
Development Course. Journal of Information Systems Education, 13(1), 17-20. 
Gros, B. (2001). Instructional design for computer-supported collaborative learning in 
primary and secondary school. Computers in Human Behaviour. 17(5-6), 439-451. 
Hanrahan, M. (1998). The Effect of Learning environment Factors on Students‘ Motivation 
and Learning. International Journal of Science Education, 20 (6), 737-753. 
Helme, S., & Clarke, D. (2001). Identifying Cognitive Engagement in the Mathematics 
Classroom. Mathematics Education Research Journal. 13(2), 133-153. 
Howard, B. C. (1996). Cognitive Engagement in Cooperative Learning. Paper presented at the 
Annual Meeting of the Eastern Educational Research Association. Boston: MA.  
Ismail, M.N., Ngah, N.A. & Umar, N. I. (2010). Instructional Strategy in the Teaching of 
Computer Programming: A need Assessment Analyses. TOJET. 9(2), 125-131. 
Jonassen, D., Davidson, M., Collins, M., Campbell, J. & Haag, B. B. (1995). Constructivism 
and Computer-mediated Communication in Distance Education. The Recent Evolution 
in Learning and Instructional Design Theory.   
Joung, S. (2005). Product-based computer skill training to reduce learner‘s cognitive load. In 
C. Crawford et al. (Eds.), Proceedings of Society for Information Technology & 
Teacher Education International Conference 2005 (pp. 3249-3250). Cheasapeake, 
VA: AACE. 
Kumar V., (1996). Computer-Supported Collaborative Learning: Issues for Research. Paper 
presented at Graduate Symposium, University of Saskatchewan. 
Koschmann, T. (1994a). Toward a theory of computer-support for collaborative learning. 
Journal of the Learning Sciences, 3, 218—224. 
 
                                         Nurbiha A Shukor & Zaidatun Tasir / Journal of Edupres                                             150 
 
Koschmann, T. (1996). Paradigm shifts and instructional technology: An introduction. In T. 
Koschmann (Ed.), CSCL : theory and practice of an emerging paradigm (pp. 268-
305). Mahwah N.J.: L. Erlbaum. 
Lehtinen, E., Hakkarainen, K., Lipponen, L., Rahikainen, M., & Muukkonen, H. (1999). 
Computer Supported Collaborative Learning: A review of research and development. 
The J.H.G.I Giesbers Reports on Education, 10. Netherlands: University of Nijmegen. 
Lipponen, L. (2002). Exploring foundations for computer-supported collaborative learning. 
Proceedings of the conference of Computer Support for collaborative Learning: 
Foundations for a CSCL community, pp. 72-81. 
Ma, W.W.A. (2009). Computer-supported Collaborative Learning and Higher Order 
Thinking Skills: A Case Study of Textile Studies. Interdisciplinary Journal of E-
learning and Learning Objects. 5, pp. 145-167. 
Van der Meijden, H. (2005). Knowledge Construction through CSCL: Student Elaborations in 
synchronous, asynchronous, and three-dimensional learning environments.  
Mandinach, E.B. & Corno, L. (1985). Cognitive engagement Variations among Students of 
Different Ability Level and Sex in a Computer Problem Solving Game. Sex Roles. 13(¾),  
McLoughlin, C. & Luca, J. (2000). Cognitive Engagement and Higher Order Thinking 
through Computer Conferencing: We Know Why but Do We Know How?. In A. 
Herrmann and M.M. Kulski (Eds), Flexible Futures in Tertiary Teaching. Proceedings 
of the 9
th
 Annual Teaching Learning Forum, 2-4 February 2000. Perth: Curtin 
University of Technology.  
Paavola, S., Lipponen, L. & Hakkarainen, K. (2002). Epistemological Foundations for CSCL: 
A Comparison of Three Models of Innovative Knowledge Communities. Proceedings 
of the Computer-supported Collaborative Learning 2002 Conference, Hillsdale, N.J.; 
Erlbaum. 
Pintrich, P. R., & Schrauben, B. (1992). Students‘ motivational beliefs and their cognitive 
engagement in classroom academic tasks. In D. H. Schunk & J. Meece (Eds.), 
Students perceptions in classroom (pp. 149-179). Hillsdale, NJ: Lawrence Erlbaum. 
Rathswohl, J. E. (2002). A Technique for Teaching Website Effectiveness in Undergraduate 
I.S. Classes. Informing Science and IT Education Conference, June 19-21, Cork, 
Ireland. 
Richardson, J. C., & Newby, T. (2006). The Role of Students‘ Cognitive Engagement in 
Online Learning. American Journal of Distance Education. 20(1), 23-37.  
Schellens, T., Keer, V. H., Wever, D. B., Valcke, M. (2008). Student elaborations and 
knowledge construction in asynchronous discussion groups in secondary education. 
Proceedings of the 8th international conference on International conference for the 
learning sciences - Volume 3  International Conference on Learning Sciences. (pp 
413-415). Utrecht: The Netherlands.  
Schellens, T., Keer, V. H., & Wever, D. B. (2007). Scripting by assigning roles: Does it 
improve knowledge construction in asynchronous discussion groups?. International 
Journal of Computer-supported Collaborative Learning. 2, 225-246. 
Schellens, T. & Valcke, M. (2005). Collaborative Learning in asynchronous discussion 
groups: What about the impact on cognitive processing? Computers in Human 
Behaviour. 21, 957-975.  
Solis, A. (2008). Teaching for Cognitive Engagement: Materializing the Promise of Sheltered 
Instruction. IDRA Newsletter. School Engagement: Potential of the Concept, State of 
the Evidence.  
Walker, O. C., Greene, A. B. & Mansell, A. R. (2006). Identification with academics, 
intrinsic/extrinsic motivation, and self-efficacy as predictors of cognitive engagement. 
Learning and Individual Differences. (16), 1-12. 
                                         Nurbiha A Shukor & Zaidatun Tasir / Journal of Edupres                                             151 
 
Weinberger, A. & Fischer, F. (2006). A Framework to Analyze Argumentative Knowledge 
Construction in Computer-supported Collaborative Learning. Computers & Education. 
46, 71-95.  
White, G. and Sivitanides, M. (2002). A theory of the relationships between cognitive 
requirements of computer programming languages and programmers' cognitive 
characteristics, Journal of Information Systems Education. 13(1), 59-66. 
Wysocki, C.D. (2007). A Study of Cognitive Engagement in Online Learning. Unpublished 
Dissertation, Washington State University, USA. 
Yue, K. & Ding, W. (2004). Design and Evolution of an Undergraduate Course on Web 
Application Development. In Proc. of the 9th Annual SIGCSE Conference on 
Innovation and Technology in Computer Science Education (ACM ITiCSE’04) held on 
June, 2004 at Leeds, UK (pp. 22-26). Leeds: UK. 
Zhu, E. (2006). Interaction and cognitive engagement: An analysis of four asynchronous 
online discussions. Instructional Science, 34(6), 451-480. 
Zhu, X., Chen, A., Ennis, C., Sun, H., Hopple, C., Bonello, M., Bae, M., & Kim, S. (2009). 
Situational Interest, Cognitive Engagement, and Achievement in Physical Education. 
Contemporary Educational Psychology (34). Pp. 221-229. 
Zhang, X. Y., Luo, N. L., Jiang, D. X., Liu, H. F., & Zhang, W. Y. (2004). Web-based 
collaborative learning focused on the study of interaction and human communication. 
Advances in Web-based learning—ICWL 2004, 113–119. 
 
 
 
 
 
 
 
 
 
 
 
 
 
